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(54) [Title of the Invention] MEDICAL SUTURING INSTRUMENT 
(57) [Abstract] 

rObiect] The object of the present invention is to provide a medical suturing instrument which 
makes it possible to obtain a sufficient suturing strength by a simple suturing operation. 

rStructure] A medical suturing instrument 1 in accordance with the present invention comprises a 
suture locking member 4 having a suture 2 connected and secured thereto and havmg at least one 
receiving portion 4a capable of receiving the suture 2, a sheath 5 capable of being inserted into a 
surgical region and capable of setting the suture locking member 4 so that it can be freely 
detached therefrom, and suture locking means 6 which is arranged inside the sheath 5 and which 
fastens and fixes the suture 2 contained inside the receiving portion 4a of the suture locking 
member 4 by causing the deformation of the suture locking member 4 set into, the sheath 5. 

[Patent Claims] 



[Claim 1] A medical suturing instrument comprising 



a suture locking member having a suture connected and secured thereto and having at 
least one receiving portion capable of receiving a portion of said suture, 

a sheath capable of being inserted into a surgical region and capable of setting said suture 
locking member so that it can be freely detached therefrom, and 

suture locking means which is arranged inside said sheath and which fastens and fixes the 
suture contained inside said receiving portion of the suture locking member by causing the 
deformation of said suture locking member set into said sheath. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of the Invention] The present invention relates to a medical suturing instrument . .. 
employed for suturing a tissue with a suture in surgical operations. 

[0002] . 

[Description of Prior Art] A suturing instrument disclosed in US Patent 3,657,056 is an example 
of a medical suturing instrument employed for suturing a body tissue or the like with a suture. In 
this suturing instrument,-^trasonic waves are used to form easily the thread knots (thread 
locking), threads are connected to each other with ultrasonic waves, or front ends of threads 
passed through a fastener are deformed with ultrasonic waves to form a head portion which is 
used to connect the fastener to the thread. 

[0003] Furthermore, other examples of such suturing instruments include suturing clips disclosed 
in US Patents 5,171,251 and 5,306,280 and Laid-open Japanese Patent Application Heisei 6- 
7361 . In these suturing clips, a suture is placed into a clip consisting of a polymer material and 
having two legs. In this state, the clip is softened by heating and then a compressive force is 
applied to the clip to close its legs. Then, the heating and application of compressive force are 
terminated and the suture and clip are tightly locked. 

[0004] 

[Problems Addressed by the Invention] However, when the suturing threads are connected to 
each other with the ultrasonic suturing instrument disclosed in US Patent 3,657,056, since the 
joining surface area of the two sutures is small, a significant joining strength cannot be obtained. 
Furthermore, since ultrasonic waves are applied to the suture under tension, the amplitude of 
ultrasonic waves or irradiation time and tension applied to the suture have to be set within the 
allowed ranges to prevent the suture rupture by the tension and ultrasonic energy, and the suture 
itself places limitations on the suturing operation and suturing strength. Furthermore, the 
formation of a head portion at the front end of a suture is not an easy operation, 

[0005] By contrast, the above-described suturing clip is free from these drawbacks. However 
since the clip body is softened by heating, the time required for softening, cooling, and hardening . 
is within about 10 s. For this reason, fast suturing cannot be conducted. Furthermore, since the 
clip and suture have to be held for 10 s, a significant burden is placed on the doctor and patient 



and the efficiency of suturing operation is poor. In particular, when clipping is conducted in a 
^tenurnber of places, the operation becomes especially difficult. Furthermore, smce the clip is 
LS^er, the hinge portion of the clip undergoes elastic deformationunder an external 
Srce As ; a result, me clip legs can be opened and the suturing thread can be released. 

rOOOGl The present invention was developed to overcome the above-described problems *id its 
suturing strength by a simple suturing operation. 

[0007] *• 

rMeans to Resolve the Problems and Operation]* order to resolve the above-described 
^oS me medical suturing instrument in accordance with the present tmvennon comprises a 

member having a suture connected and secured thereto and having at least one 
deriving portion capable of receiving a portion of the suture, a sheath capable of being mserted 
Sto Seal region and capable of setting the suture locking member so that it can be freely 
toSmeretoi, and suture locking means which is arranged inside the sheath and which 
fa^ and fees te suture contained inside the receiving portion of the suture locking member 
by causing the deformation of the suture locking member set into the sheath. 

r00081 With the above-described structure, the suture can be fastened and fixed by causing the 
defonnation of the suture locking member with the suture locking means in a state m which the 
Spiled into the receiving portion of the suture locking member. In other words the 
sutae locking means can cause the deformation of the suture locking member so that the suture 
is Se^ by the suture locking member and joined to the suture locking member. In particular, 
me^g operation can be conducted even faster when me suture locking means causes the 
deformation of the suture locking member with energy of ultrasonic vibrations. 

[0009] 

[Embodiment] Embodiments of the present invention will be described below with reference to 
mfdSwSgs attached. Fig 1 shows a medical suturing instrument 1 relating to an embodiment of 
SepSrfmvention. As shown inFig l(b),inthe suturing mstrument ; 1 ^ s . e f e °, d ^^ e 
sunning instrument body consists of a cylindrical sheath 5 that can be inserted m the body and a 
Sow ultrasound probe 6 inserted into the sheath 5 so that it is free to reciprocate therein The 
uteound probe 6 is connected to an ultrasound oscillator and an ultrasound driving circuit 
w5 a?e not shown in the figure. Furthermore, an orifice 10 is formed m the front en portion 
of the sheath 5, and a suturing body 20 can be set inside the front end portion of the sheath 5. 

[0010] Thus, as shown in Fig 1(a), the suturing body 20 consists of a suture locking member 4 
made of aresin and having an U-shaped cross section, a suture 2 connected and sepured to fce 
suture locking member 4, and a suturing needle 3 attached to the front end of the suture 2 . The 
rtZ ockinl member 4 is passed through the orifice in sheath 5 and fit into and secured to the 
froTend Portion of the sheath 5, thereby setting the suturing body 20 onto the sheath 5 so that it 
cTbe freely detached therefrom. In this case, the orifice 1 0 of sheath 5 is formed by cutting the 
upper surface at the front end of sheath 5 and cutting out a large portion of the front end of 



sheath 5 so that when the suture locking member 4 set into the sheath 5 is pushed forward by the 
ultrasound probe 6, the suture locking member 4 can protrude from the front end of orifice 10. 

roOlll It is preferred that the suture 2 used in this embodiment be formed from a biologically 
absorbable resin, but anon-absorbable suture may be also used. Furfoermore, the suture 2 may 
have a monofilament or multifilament structure. In this case it is preferred thai .the monofilament 
have a two-layer structure composed by a core consisting of a material with a high tensile 
length and a clad consisting of a material with good fusibility. The monofilament is preferably 
formed by twisting or braiding the threads. With such a structure of the suture, when the suture 2 
is fastened inside the suture locking member 4 and they are connected to each other (described 
below} the suture locking member 4 is engaged with the twisting or braiding grooves of the 
suL 2, thereby mcreasmgmejoiringsfren^ shp°ut 
of the suture locking member 4. Furthermore, in this case, the multifilament can be composed of 

different materials. 

r00121 The suturing needle installed at the front end of suture 2 can be linear, curved, or linear 
with a curved tip; it is appropriately selected and used according to the suturing region. 

r00131 Suturing of body tissue with the suturing instrument 1 having the above-described 
structure will be described below with reference to Fig 2. First, the suturing body 20 is set into 
the sheath 5. This operation is carried out by slightly pulling the ultrasound probe 6 located 
inside the sheath 5 to an operating portion side, thereby forming a space capable of receiving the 
suture locking member 4 inside the front end portion of the sheath 5, and setting the suture 
locking member 4 inside the space. 

r0014] Then, the sheath 5 having the suture 20 set therein is inserted into a body cavity via a 
thoracal (not shown in the figure). The body tissue 30, which is to be sutured is pierced with the 
suturing needle 3, while the suturing needle 3 Is being held with a needle holder (not shown in 
the figure) inserted into the body cavity via a separate route, and the suture 2 that went through 
the body tissue 30 is pulled into a U-shaped groove 4a of the suture locking member 4 (the state 
shown in Fig 2(a)). 

r0015tln this state, as shown in Fig 2(b), the suture 2 is tensioned with a forceps 32 and the 
separate portions of the tissue are joined by the tension force. At the same time the ultrasound 
probe 6 is moved forward inside the sheath 5 and pressed against the suture belong member 4 
In this state, the front end of sheath 5 is pressed against the suturing region of tissue 30. In such a 
state ultrasonic waves from the ultrasound probe 6 are transmitted into the suture locking 
member 4. As a result, the inner portion of the suture locking member 4 generates heat and 
becomes softened under the effect of ultrasound waves from the ultrasound probe 6. It is also 
easily deformed under the pressure applied by the ultrasound probe 6 and fastens the thread 2. At 
this time, when the suture locking member 4 is pushed out to the tissue 30 side by the ultrasound 
probe 6, while the suture locking member 4 is being deformed and the suture 2 is being ; pulled, 
and the sheath 5 is pulled back tothe operating portion side (state shown in Fig 2(c)), the suture 
locking member 4 slips out of the front end of orifice 10 (sheath 5) and is brought in contact witii 
the sutoing portion of tissue 30. At the same time, the suturing strength of tissue 30 is increased. 



T00161 Then, the suture 2 and suture locking member 4 are left in this state inside the body. At 
this time, the excess suture 2 is cut with a scissors-like forceps and recovered together with the 
suturing needle 3. This operation completes the suturing of tissue. 

T00171 As described above, with the medical suturing instrument 1 of this embodiment, the 
Lture 2 can be easily pulled into the suture locking member 4 by using the U-shaped groove 4a 
formed in the suture locking member 4. Moreover, in a state in which the suture 2 is located 
inside the U-shaped groove 4a, the suture locking member 4 is deformed by ultrasound waves m 
order to fasten the suture 2, thereby providing for reliable, easy, and speedy locking of suture. 

rOOl 8] Furthermore, since the suture 2 is fastened and connected as a result of defomation of the 
suture : locking member 4 by ultrasonic waves, the suturing strengm is mgher man mat obtained 
when the sutures 2 are joined to each other and locked, or when the suture 2 and suture belong 
member 4 are joined by heat. Therefore, subsequent application of an external force cannot 
loosen the suture or disrupt the connection of the suture locking member 4 to suture 2. 

r00191 Moreover, since the deformation of the suture locking member 4 with the rttrasound 
nrobe 6 is carried out in a state-in which the suture locking member 4 and ultrasound probe 6 are 
held inside the sheath 5, the suturing operation can be conducted easily and reliably. 

r00201 Furthermore, in the' medical suturing instrument 1 of this embodiment, me j oining 
L enem with which the suture 2 joins the tissue can be maintained in a state in which the suture 
locking member 4 is pressed against the tissue 30, in other words, suture locking is conducted m 
a state in which the suture locking member 4 is pressed against the tissue 30 As a result, the 
suture locking strength is high. Therefore, a reliable suturing operation providing for a high 
suturing strength can be conducted. 

100211 Fig 3 shows an example of deformation of the suture locking member4. Thus the suture 
locking member 4a shown in Fig 3(a) has a V-like shape, me suture locking member 4b shovm m 
Fie 3(b) has an S-like shape, the suture locking member 4c shown in Fig 3(c) has a W-hke shape, 
the suture locking member 4d shown in Fig 3(d) has a Z-like shape, the suture locking member 
4e shown in Fig 3 (e) has an X-like shape, and the suture locking member 4f shown in Fig 3 (f) 
has an H-like shape. In all me cases, there is at least one groove 35 mto which the suture 2 can be 
easily pulled. 

r0 0221 With such a structure, the suture 2 used to suture the tissue can be pulled into any of 
Loves 35 according to the type of tissue to be sutured or a procedure used. In other words, it is 
possible to select a groove 35 into which the suture 2 is to be pulled. Thus, if the suture 2 can be 
pulled into the convenient groove 35, the suturing operation can proceed smoothly. 

r00231 The suture locking member 4g shown in Fig 3(g) has a horn-like shape. With such a 
structure, the suture 2 that was used to suture the tissue is ^^imertedtogemer wim^e suturmg 
needle 3 into the suture locking member 4g through a wide opening 38 and is pulled out through 
a narrow opening 39. 



r00241 Since the suture 2 can be completely inserted into such horn-like suture locking member 
4e when the suture locking member 4g is deformed and the suture 2 is fastened, the suture 2 
cannot be removed from the suture locking member 4g. Therefore, fastening of the suture 2 can ' 
be conducted easily. Furthermore, since the suture locking member 4g has a wide opening 38, 
the suture can be easily passed through it. 

r00251 A suture locking member 40 shown in Fig 4(a) has a plurality of openings 40a, 40b, 40c 
having different diameters, which are capable of passing the suture 2, and a plurality of grooves 
35a, 35b 35c of different size, which are capable of catching the suture 2 employed for suturing. 
In other words, the structure of the suture locking member 40 makes it possible to select the 
openings 40a, 40b, 40c which are to be used for passing and grooves 35a, 35b, 35c which are to 
be used for catching the suture 2 according to the size of suture 2. 

r0026] With such a structure, a knot 41 is formed and the suture 2 is fixed to the suture locking 
member 40 in a state in which the suture 2 was inserted into one of the openings 40a, 40b, 40c m 
the suture locking member,40, In such a fixed state, the suture 2 that was used for stitching the 
tissue is fit into grooves 35a, 35b, 35c to pre-fasten the suture 2. Then, the deformation of the 
suture locking member 40 is caused by ultrasonic waves and the suture 2 is connected to the 
suture locking member 40. 

r0027] Thus with such a'structure, the suture 2 is pre-fastened when it is fit into grooves 35a, 
35b 35c Therefore, even if the forceps is separated from the suture 2 after the suture 2 was 
nulled into the grooves 35a, 35b, 35c with the forceps, when the suture locking member 40 is 
deformed to fasten the suture 2, the suture is not released from the grooves 35a, 35b, 3 5c, and the 
sutured state realized with the suture 2 is not loosened 

r00281 The suture locking member 45 shown in Fig 4(b) consists of two rods 45a, 45b, and these 
two rods 45a, 45b are joined with a hinge 46 so that they are free to rotate with respect to each 
other With such a structure, after the tissue was stitched with the suture 2, the rods 45a^ 45b are 
closed in a state in which the suture 2 used for stitching was placed between the two rods 45a, 
45b. In this state, the suture 2 is fastened and fixed by causing the deformation of the suture 
locking member 45 with ultrasonic waves. 

r0029] The suture locking member 50 shown in Fig 4(c) consists of a first member 51 having the 
suture 2 connected and fixed thereto, and a second member 52 having a fitting opening 54 m 
which the protrusion 53 formed in the first member 51 can fit. With such * jtructure after the 
tissue has been stitched with the suture 2, the suture 2 can be fastened and fixed if the two 
members 51, 52 are integrated by fitting the protrusion 53 into the fitting opening ; 54 m a state m 
which the suture 2 used for stitching has been placed between the members 5 1, 52 It goes 
without saying, that in this state the suturing strength can be increased by causing the 
deformation of the suture locking member 50 by ultrasonic waves. 

r0030] The suture locking member 55 shown in Fig 4(d) comprises a rod-like member 55a. With 
such a structure, after the tissue was stitched with the suture 2, the suture 2 and the rod-like 
member 55a are melt fused together in a state in which the suture 2 used for stitching was wound 
on the rod-like member 55a. 



r003 1] The suture locking member 60 shown in Fig 5(b) was formed to have a tubular shape; it is 
Provided with a small-diameter orifice 61 adapted to pass the suture 2. Fig 5(a) shows the 
suturing body 20 having the suture locking member 60. With such a structure, a knot 63 is 
formed and the suture 2 is fixed to the suture locking member 60 in a state lnwhich the suture 2 
was inserted into the small-diameter orifice 61 in the suture locking member 60. 

r0032] Fig 6 shows how the body tissue is sutured by using the suturing body 20 having the 
suture locking member 60 and the suturing instrument shown in Fig 1 . Thus, initially, the suture 
locking member 60 is set inside the front end portion of the sheath 5 via the orifice 10. Then, the 
sheath 5 having the suture locking member 60 set therein is inserted into a body cavity via a 
thoracal (not shown in the figure). The body tissue 30 which is to be sutured is pierced with the. 
suturing needle 3, while the suturing needle 3 is being held with a needle-holding instrument (not 
shown in the figure). The suture 2 that was pulled out from the body tissue 30 was pulled mto the 
inner orifice of the suture locking member 60 (state shown in Fig 6(a)). 

[0033] In this state, the suture 2 is now pulled with a forceps 32 and the portions of tissue are 
connected by the created tension force. At the same time, the ultrasonic probe 6 is moved 
forward inside the sheath 5 and pressed against the suture locking member 60. In this state, the 
front end of the sheath 5 is pressed against the suturing portion of the tissue 30. In such a state, 
the ultrasonic waves from the ultrasonic probe 6 are transmitted to the suture locking member 60. 
As a result, heat is generated inside the suture locking member 60 under the effect of ultrasonic 
waves from the ultrasonic probe 6 and the locking member is softened. At the same time it is 
readily deformed under the pressure applied by the ultrasonic probe 6 and fastens the suture 2. If 
in this state the suture locking member 60 is pushed out toward the body tissue 30 by the 
ultrasonic probe 6, and the sheath 5 is pulled back toward the operating portion, while the suture 
locking member 60 is being deformed and the suture 2 is being tensioned, the suture locking 
member 60 will be pulled out from the front end of orifice 1 0 (sheath 5) and pressed against the 
suturing portion of tissue 30. In addition, the strength of tissue suturing will be increased (see Fig 
6(b)). 

[0034] Then, the suture 2 and suture locking member 60 are held in such a state inside the body. 
At this time, the excess suture 2 is cut out with a scissors-like forceps 69 (see Fig 6(b)) and 
recovered together with the suturing needle 3. This stage completes the tissue suturing operation. 

[0035] Then, when another tissue portion is to be sutured, the suture 2 cut with the scissors-like 
forceps 69 is passed through the small-diameter orifice 61 of the suture locking member 60 
which is prepared separately (see Fig 6(c)), and again a knot 63 can be formed (see Fig 6(d)). 

[0036] Thus, the suture locking member 60 having the above-described structure can be 
employed many times, thereby making it possible to use repeatedly one suture 2 for suturing in 
several places and increasing the cost efficiency. Furthermore, since the suture locking member 
60 was formed to have a tubular shape and the suture 2 can be completely inserted therein, the 
suture 2 is not released from the suture locking member 60 when the suture locking member 60 
was subjected to deformation to fasten the suture 2. 



m0371 Fie 7 shows a modification of the suture locking member 60. The suture locking member 
60a shown in Fig 7(a) has a plurality of orifices 61a, 61b, 61c with different diameters into 
winch the suture 2 can be inserted. With such a structure, after the suture 2 having a^ckness 
aooropriate for suturing was selected, the suture 2 is passed through the orifice 61a, 61b 61c 
Sg a diameter corresponding to the thickness of the selected suture 2. Then, a knot 63 is 
formed at the end of suture 2. Such a structure is convenient because sutures 2 of vanous 
thickness can be used. 

r00381 The suture locking member 60b shown in Fig 7(b) has a groove 70 which is wide at its 
opening and narrow at its tip. With such a ; structure, after the suture 2 having a Ihickness 
appropriate for suturing was selected, the suture 2 is fit into the groove 70 to a depth 
corresponding to the thickness of the selected suture 2. The suturing operation is facilitated 
because it is not necessary to form the knot 63 at the end of suture 2. 

r00391 The suture locking member 60c shown in Fig 7(c) has a plurality of grooves 73a, 73b 
73c of different thickness. Such a structure is convenient because the groove 73a, 73b, 73c mto 
which the suture 3 is to be fit can be selected according to the suture thickness. 

r00401 The suture locking member 60d shown in Fig 7(d) has a hook-like protrusion 75. With 
such a structure, after the suture 2 appropriate for suturing was selected, the suture 2 is fastened 
to the protrusion 75. 

r00411 The suture locking member 60e shown in Fig 7(e) has a protrusion 76 with an opening 
77. With such a structure, after the suture 2 appropriate for suturing was selected, the suture 2 is 
fastened to the opening 77. 

r00421 Furthermore, in the above-described embodiment, the suture was joined to the suture . 
locking member by causing the deformation of the suture locking member. However, it goes 
without saying that these elements can be joined by attaching in contact melting to cause 
adhesion, and attaching by pressure. Furthermore, in the above-descnbed embodimen^the > suture 
locking member was deformed by ultrasonic waves. However, it goes without saying that the 
deformation of the suture locking member can be also caused by laser radiation, heating, 
electromagnetic waves, electricity, vibrations, chemical reactions and the like. 

[0043] Various structures described in the following clauses can be obtained by using the 
modifications explained above. " . 

1 A medical suturing instrument comprising a suture locking member having a suture 
connected and secured thereto and having at least one receiving portion capable of receiving a 
portion of the suture, a sheath capable of being inserted into a surgical region and capable of 
setting the suture locking member so that it can be freely detached therefrom, and suture locking 
means which is arranged inside the sheath and which fastens and fixes the suture contained 
inside the receiving portion of the suture locking member by causing the deformation of the 
suture locking member set into the sheath. 

r00441 2 The medical suturing instrument as described in Clause 1, wherein the suture locking 
means causes the deformation of the suture locking member by ultrasonic vibration energy. With 



the structure of Clause 2, tie suture can be rapidly fixed to the suture locking member. In this 
' case, the ultrasonic vibration energy causes heat generation inside the suture locking member and 
fusion of the contact surfaces of the suture locking member. 

[0045] 3 The medical suturing instrument as described in Clause 1, wherein the suture is 
connected and fixed to the suture locking member so that it can be freely detached therefrom. 
With the structure of Clause 3, the suture can be repeatedly used during surgery. 
4. The medical suturing instrument as described in Clause 1, wherein the receiving portion of the 
suture locking member can fasten the suture. 



[0046] 

[Effect of the Invention] As described above, with the medical suturing instrument in accordance 
with the present invention, a sufficient suturing strength can be obtained by simple suturing 
operations. Thus, in the medical suturing instrument in accordance with the present invention, 
the suture can be easily pulled, into the suture locking member by means of a receiving portion 
formed in the suture lockingmember. Moreover, the suture can be fastened by causing the 
deformation of the suture locking member in a state in which the suture was pulled into the 
receiving portion. Therefore, the suture can be locked reliably, easily, and rapidly. 

[0047] Furthermore, sincethe suture is fastened and joined by causing the deformation of the 
suture locking member, the suturing strength is higher than that obtained when the suture is press 
attached to the suture locking member under heating or when the suture is locked by joining to 
itself. Therefore, the sutured state is not loosened under the subsequently applied external force 
and the connection state of the suture locking member and suture is not degraded. 

[0048] Moreover, since the deformation of the suture locking member by the suture locking 
means can be conducted in a state in which the suture locking member and suture locking means 
are held inside a sheath, the suturing operation can be carried out easily and reliably. 

[Brief Description of the Drawings] 

Fig 1(a) is a structural diagram of a suturing body constituting a medical suturing 
instrument relating to an embodiment of the present invention. Fig 1(b) is a plan view showing 
the main part of the medical suturing instrument, Fig 1(c) is a side sectional view showing the 
main part of the medical suturing instrument. , 

Fig 2 shows a mode of suturing operation using the medical suturing instrument shown m 

Fig 1. 

° Fig 3 shows the modification of the suture locking member constituting the suturing 
body 

Fig 4 shows the modification of the suture locking member constituting the suturing 

Fig 5 shows the modification of the suture locking member constituting the suturing 

b ° dy Fig 6 shows a mode of suturing operation using the suturing body shown in Fig 5. 
Fig 7 shows the modification of the suture locking member shown in Fig 5. 



[Legends] . . 

1 - medical suturing instrument, 2 - suture, 3 - suturing needle, 4 - suture locking member, 4a 

receiving groove (receiving portion), 5 - sheath, 6 - ultrasonic probe (suture locking means) 



Fig 1(b) 

Medical suturing instrument 



